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© Recovery of methyl esters of aromatic acids and glycols from thermoplastic polyester scrap. 

£ Oimethyl terepMhatate vapor ; and glycol vapor' are prepared by treating polyester polymer with excess 
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FIELD OF THE INVENTION 

This invention relates to the recovery of methyl est rs of aromatic acids such as dimethyl terephthaiat ^ 
and glycols such as ethylene glycol from thermoplastic polyester scrap by treating the scrap with excess P 
s methanol vapor at high temperatures. - 

BACKGROUND OF THE INVENTION || 

Processes for the recovery of dimethyl terephthaiate and ethylene glycol from waste polyester are 
10 known. See. for example, U.S. Patents 3,778,945, U.S. Patenj 3.488.298 and U.S. Patent 2,884,443, In thd~S 
•945 patent polyester waste is treated with methanol to form dimethyl terephthaiate. the excess methanol is^l 
then vaporized and then the dimethyl terephthaiate and ethylene glycol are vaporized. The '298 patent ;@ 
depolymerizes polyester by treating it with methanol, then adding phosphorus compound, and finally^! 
vaporizing the methanol, ethylene glycol and dimethyl terephthaiate. the '443 patent depolymerizes M 
is polyester by heating the polyester to a temperature below 210* C in the presence of methanol, a r* "M 
esterification catalyst, and a high boiling organic liquid. The dimethyl terephthaiate is separated as crystal* # 
from ute reaction vessel. - * .">;e 

SUMMARY OF THE INVENTION 1 

20 : : '.x 

The process of the present invention is for the preparation of dimethyl terephthaiate from polymers of 
terephthalic acid and a glycol, which comprises treating said polymers In a reaction zone with methanol- 
vapor at a temperature above 230 degrees c and at a pressure below about 15 atmospheres, continuously " 
removing vapors of methanol, dimethyl terephthaiate, and the glycol from the reaction zone, said vapors ; • 
25 containing at least about 3 moles pf methanol for every moje of dimethyl terephthaiate, separating rhethan l>. 
from said vapors, and separating dimethyl terephthaiate from the vapors. 

DESCRIPTION OF THE DRAWING } 

30 The drawing is a view, partly in cross-section of a reactor suitable for carrying out the process of the 
invention. 

DETAILED DESCRIPTION V;,^ 

35 The present invention is based on the discovery that polyester resin can be depolymerized by methanol %■ 
vapor heated to above the critical temperature, i.e. 230 *C and that the resufting monomers, dimethyl V 
terephthaiate and the glycol, usually ethylene glycol, can be swept continuously from the reactor as vapors $ 
along with methanol vapor if the methanol is present in the vapors removed from the reactor in an amount ^ 
of at least 3 moles of methanol for every mole of dimethyl terephthaiate. (The term "critical temperature" is 

40 used in its usual technical sense: that is 230* C in the temperature at which it is not possible to liquify } J 
methanol by increasing the pressure). The vapors from the reactor are then separated by condensation in a " 
separation column, or cooled and the crystallized dimethyl terephthaiate separated, for example, by '\ 
filtration. 

The excess methanol vapor fed to the reactor, aids in the removal of the dimethyl terephthaiate vapor 
45 from the reactor by acting as a carrier gas. It is preferred that the vapor leaving the reactor contain at least 

about 5 moles of methanol per mole of dimethyl terephthaiate. and mole ratios as high as 100 moles of ; 

methanol to one mole of dimethyl terephthaiate have been demonstrated as useful. 

In addition to polyester containing ethylene glycol, polymers containing units of butylene glycol can be 

depolymerized and the monomers recovered by the process of this invention, - 
so It is not necessary that the polyester polymer that is treated by the present process be free from $ 

contaminants. The process works well on blend of . polyester fibers with other fibers such as cotton - 

polyester that is metallized, polyester that is dyed, polyester that Is pigmented; polyester that is mixed with 

other plastics, etc. 

If desired the reactor may also contain solvent for the polyester. As shown in Run 13 below, a suitable 
ss solvent is a mixture of methylhydrogenterephthalate and dimethyl terephthaiate. Other solvents such as 
diphenyl. diphenyl ether, diphenylmethane may make it possibl to run the process efficiently at somewhat 
lower temperatures than the t mperature employed if no solvent is employed. In the absence of s Ivent the 
temperature of the reactor is usually maintained above the melting p int of the polyester. The temperature 
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ilns .^.i^frK?!^"?' *T r * uw tor mett, anol. of 230-C. Th pressure in the reaction 
vessel^usuany maintained between 1 and about 15 atmospheres. Pressures of about 4 to 10 atmospheres 

««, ^ 8 ^^^/«« require the use of d polymerization catalysts, and thus avoids the introduction of 

su - u8nt,y have to te rsn,wed * neutra,ized if *• m ~ 

EXAMPLES 

cha^2f2rSS ° Ut in *" ^P"^ 3 ^ <" »e Rgure. The reactor 6 was 

^ed wrth the pofyester shown ,n We toble and placed in a preheated sand bath 5. Methanol flow was 

^Z^LZTV- pressure WaS measured usi "9 9^8 2. The temperature measured by 
IZTSt * , "" min 9 l,ne had a relief valve 4. and the exit line had a pressure control 

extent i* 0 ^ total reaCt ° r effluent was weighed and the ester and available glycol 

j£2Zf J*"? T C00ted> dissemb, «l the amount of residue determined The 
results of the depolymenzahon of polyethylene terephthalate from varied sources is shown in the table 



. ■ "-v. 



10 



m. 



\3 




EP 0 484 963 A2 



Claims 

1. A process for the preparation of dimethyl terephthalate from polymers of polyolefin terephthalat , which 
comprises treating said polymers in a reaction zone with methanol vapor at a temperature above 230 
degrees C continuously removing vapors of methanol, dimethyl terephthalate, and an olefin glycol from 
the reaction zone, said vapors containing at least about 3 moles of methanol for every mole of dimethyl 
terephthalate; separating methanol from said vapors, and recovering dimethyl terephthalate. 

-> 

2. The process of claim 1 in which the methanol is separated from the vapors exiting the reaction zone by 
condensation, and the dimethyl terephthalate is recovered by condensation. 

3. The process of claim 1 in which the reaction zone also contains a solvent for the polyolefin 
terephthalate. 

4. The process of claim 1 in which the glycol is ethylene glycol.. 

5. The process of claim 1 in which the polyolefin terephthalate is treated with methanol vapor at a 
pressure below about 15 atmospheres. . 

6. The process of claim 5 in which the pressure is between 1 and 15 atmospheres. 

7. The process of claim 2 in which the glycol is also recovered by condensation. 




EP0484 983A2 



I - 



-if 
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To Product 



Recovery 



1 - Pump 

2- Guage 

3- Pressure Conirol Valve 
4 - Relief Valve 
5- Sand Bath 

6 - Reactor 

7 - Thermocouple 
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